Molecules on the sperm's route to fertilization.
In eutherian mammals billions of sperm are deposited at ejaculation in the female reproductive tract, but only a few thousand enter the oviduct. A few reach the ampulla at the time of fertilization and only one sperm fertilizes the egg. In most mammalian species the lower isthmus of the fallopian tubes has taken over the function of a reservoir in which sperm are stored under conditions that save sperm energy by suppressing motility and increase viability. Close to the time when the egg is ovulated into the ampulla, the sperm undergo a complex sequence of processes, named capacitation. Capacitation is a prerequisite for fertilization, enabling the sperm to recognize the egg and to respond to the egg signals in the appropriate manner. Sperm bind to the egg extracellular matrix, the zona pellucida, and upon binding undergo the acrosome reaction, followed by the passage of the zona pellucida and binding to and fusion with the egg oolemma, thus triggering the embryonic developmental program. The oviduct and the egg itself appear to coordinate sperm function to ensure that two functional competent gametes will meet, leading to fertilization. For the communication between sperm and somatic cells as well as between both gametes the information potential of carbohydrates is utilized, and this event probably prepares the next level of interactions, e.g., capacitation, acrosome reaction, egg binding, and fusion. The current perspective focuses on the role of molecules possibly implicated in sperm-oviduct and sperm-egg interactions. J. Exp. Zool. (Mol. Dev. Evol.) 285:259-266, 1999.